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?Kankitsu Chukanbohon Nou 5 Gou???Citrus Parental Line Norin No. 5??
is Useful for Breeding Seedless and Early Maturing Cultivars
Toshio YOSHIDA, Hirohisa NESUMI, Terutaka YOSHIOKA, 
Yuji ITO, Isamu UENO and Yoshio YAMADA
Department of Citrus Research, Okitsu, National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization 
Shizuoka? Shizuoka 424-0292, Japan
Summary
?Kankitsu Chukanbohon Nou 5 Gou???Citrus Parental Line Norin No. 5??is a relatively new citrus
parental line released in 1996 by the Okitsu Branch of the Fruit Tree Research Station, Ministry of
Agriculture, Forestry and Fisheries. It originated from a cross between?Lee???Clementine?mandarin x
?Orlando?tangelo) and?Mukaku-kishu?(a seedless cultivar of Citrus kinokuni Hort. ex Tan.), made in
1987. It was registered by the Ministry of Agriculture, Forestry and Fisheries on August 21, 1996 and also
registered as No. 7508 under the Seed and Seedlings Law of Japan on November 25, 1999.
The tree is somewhat weak in vigor and spreading in growth habit. It is resistant to citrus scab and citrus
canker. The anther dehiscense is easy and pollen is average in amount but high in fertility. The fruit is small
and oblate. The rind is orange in color, thin and easily peelable. The fruit surface is somewhat smooth and
there is little occurrence of peel puffing. The flesh is deep orange in color and juicy. Brix degree of juice is rel-
atively high and acidity is low. The fruit quality is good. The fruit matures in early December. 
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The fruit is completely seedless and the parental line shows strong female sterility like?Mukaku-kishu??
The female sterility is passed on to the progeny at a high rate. This line is useful as a pollen parent for breed-
ing seedless and early maturing citrus cultivars.
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Fig.1.  Pedigree of 'Kankitsu Chukanbohon Nou 5 Gou'.
Table 1.  Tree characteristics of 'Kankitsu Chukanbohon Nou 5 Gou' compared with 'Lee' and 'Mukaku-kishu' at Okitsu,
Shizuoka (1993).
Tree Tree Density Occurrence Occurrence Full
Cultivar growth of Thorns of of
vigor habit twigs citrus canker citrus scab bloom
Kankitsu Chukanbohon
Nou 5 Gou 
Semi-weak Spreading Dense None None None Mid-May
Lee Semi-weak Spreading Dense None None None Mid-May
Mukaku-kishu Semi-weak Spreading Dense None None None Mid-May
Table 2.  Pollen characteristics of 'Kankitsu Chukanbohon Nou 5 Gou' 
Amount
Cultivar of  No. of  pollen  No. of  pollen  
pollen observed observed
Kankitsu Chukanbohon 
Nou 5 Gou
medium 1,590 95.9 1,789 87.6
Lee medium 1,723 93.4 1,513 89.6
Mukaku-kishu medium 1,669 94.1 1,587 25.8
z  Percentage of  pollen grains stained well with acetocarmine.
y Percentage of  pollen grains which germinated on 1 % agar medium containing 20 % sucrose
under dark condition at 25 ??for 8 hours.
Pollen fertility
%z
Pollen germination rate
%y
??????????????????50
????????12????????????????
?????????????????????????
?????????????????????????
???12???????????????11.2????
??????????0.66??????????12??
????????????????Table 3?Fig.2?
Fig.3??
???????????
???????????????????????
80???????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
??????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
???????????Table 4??
????????????????????????
???????????Table 5???????????
?????????????????????????
?????????????????????????
????????????????????????
2001??
????????????????????????
?????????????????????????
?????????????????????????
?????????????????????????
Table 3.  Fruit characteristics of 'Kankitsu Chukanbohon Nou 5 Gou' compared with 'Lee' and 'Mukaku-kishu' at Okitsu,
Shizuoka (1993).
Number Fruit Color Color Size Fruit Thickness Juice
Cultivar of  fruit of  of  of  surface Peeling of  
investigated shape peel albedo oil glands texture segment walls Shape Size Color content
Kankitsu Chukanbohon
Nou 5 Gou 20 Oblate Orange Light yellow Small Semi-smooth Easy Medium Short Small Deep orange High
Lee 20 Oblate Reddish orange Light orange Mixed Smooth Moderate-Difficult Medium Medium Medium Deep orange Medium
Mukaku-kishu 20 Depressed Orange Light yellow Small Intermediate Easy Medium Short Small Deep orange High
Juice vesicle
Table 3.  Continued.
Fruit D/H Rind Number Diameter of Collapse Peel Number Full Time
Cultivar weight thickness of   fruit axis of Brix Acid of rind of
(g) indexz (mm) segments (mm) fruit axis Puffing (g/100g) seeds coloration maturation
Kankitsu Chukanbohon
Nou 5 Gou
77 117 2.5 7.7 13.1 Medium Slight 11.2 0.66 0 Early Dec. Early Dec.
Lee 92 112 1.8 9.4 12.6 Slight None 11.8 0.81 14.5 Early Dec. Early Dec.
Mukaku-kishu 44 139 1.8 10.6 13.0 Severe Medium 10.3 0.68 0 Mid- Nov. Late Nov.
Date of  analysis: Dec. 17, 1993           z  (Diameter/height) x 100.
Table 4.  Number of seeds in fruits under artificial pollination and open-pollination.
No. of  Fruit
fruit weight (g)
Fully
developed
Small Empty
Fully
developed
Small
Kankitsu Chukanbohon 
Nou 5 Gou Artificial pollination
z 12 46.3 0 0.17 0 - -
Open-pollination 50 46.3 0 0.5 0 - 0.02
Lee Artificial pollination 9 70.7 9.6 0.8 4.6 0.12 -
Mukaku-kishu Artificial pollination 5 28.2 0 0 0 - -
z Mixed pollen of  Natsudaidai, Hassaku and Hyuganatsu was used.
No. of  seeds per fruit Seed weight (g)
Cultivar Treatment
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Table 5.  Segregation of seedless seedlings in hybrid populations with 'Kankitsu Chukanbohon Nou 5 Gou' as a pollen parent.
No. of  seedlings
investigated
F-138 z 38 18 47.4
F-202 z 29 15 51.7
A-255 y 59 31 52.5
Southern Red 5 2 40.0
Kiyomi 6 2 33.3
Total of  5 combinations 137 68 49.6
z 'Kiyomi' x 'Wilking' mandarin.
y 'Sweet Spring' x 'Trovita' orange.
No. of  seedless
seedlings
Percent of  seedless
seedlingsSeed parent
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Fig.2.  Fruit of  'Kankitsu Chukanbohon Nou 5 Gou'.
Fig.3.  Fruiting shoots of 'Kankitsu Chukanbohon Nou 5 Gou'.
